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Figure 1:





. $D^{2}$ $f$ : $D^{2}arrow D^{2}$
$f(x, y)=(-y, x)$ , $D^{2}=\{(x, y)\in \mathrm{R}^{2} ; x^{2}+y^{2}=1\}$
( $\frac{\pi}{2}$ ), $D^{2}\cross S^{1}$
. 1











. , $M$ 3 , $X$ $C^{1}$
. , $X$ . $M$
$TM$ , $X$ 1
$NX$ . , $NX$ , $X$
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Figure 2: N
. , $t$ , $\varphi_{t}$
, D . , D
$NX$ . N , .
, $D\varphi_{t}(v)$ $NX$ $N\varphi_{t}(v)$ , N
(Figure 2). ,
, , $NX$
$PX= \bigcup_{z\in M}((NX)z-\mathrm{O})/v\sim kv(k\in \mathrm{R}-\mathrm{O}, v\in(NX)_{z}-0)$
. , $(NX)_{z}$ , $NX$ $z\in M$
. $N\varphi_{t}$ , , $PX$





, 1 . , $C^{1}$
1 $C^{1}$ .
T , $X$ . ,
$NX$ , $NX$ T , 1
. , $NX\cap\tau s$ , $PX$ ( )
. P , $P\varphi_{t}$ 1
.
, , P
. $PX$ $(PX=M\cross \mathrm{P}^{1})$ ,
$M\cross \mathrm{R}$ , P $P\varphi_{t}$ (
), $P\varphi_{t}$ ([6]).
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, $N\varphi_{t}(v)$ , ,
$PX$ P , : $NX$
) $v(v\neq 0)$ , $\inf_{t\in \mathrm{R}}||N\varphi_{t}(v)||\neq 0$ , $\varphi_{t}$
$l\ovalbox{\tt\small REJECT}$ . ,
, , horocycle
.
1(S. Matsumoto, H. Nakayama [5]) $\varphi_{t}\mathrm{B}\searrow^{\backslash }\backslash$ v-









1 , $S^{3}$ 1 $C^{0}$
(Novikov ), 1 .




. , Calabi , Arnold
, Ruelle . ,






. $PX$ , .
$PX$ $\mathrm{P}^{1}$ , 1 $H^{1}(M)$
$(H^{1}(M)=0)$ , .
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, $PX$ $M\mathrm{x}\mathrm{P}^{1}$ . , $\mathrm{P}^{1}$ $S^{1}$
– , , $S^{1}$ $\mathrm{R}/\mathrm{Z}$ – , $\mathrm{R}$ $\mathrm{P}^{1}$
. , $M\mathrm{x}\mathrm{R}$ $PX$
. , P $M\cross \mathrm{R}$












2(Ruelle [7]) $\mu$ , $\varphi_{t}$ $M$ .
, $\rho(z)=\mathrm{l}\mathrm{i}\mathrm{m}tarrow\infty\frac{p_{2}\overline{P\varphi}_{t}(z,0)}{2t}$ $\mu$ ,
.
, $\int_{M}\rho(z)d\mu$ , $R_{\mu}(\varphi_{t})$ , Ruelle
.
. , Gambaudo-Ghys [3] . Ruelle
$\mathrm{S}\mathrm{L}(2, \mathrm{R})$ polar decomposition , Ruelle








$p\downarrow$ $\mathcal{O}$ $\downarrow p$
$M$ $arrow^{\varphi_{t}}$ $M$
, . , P
, $\mathrm{P}^{1}$ . , $\mathrm{P}^{1}$ $S^{1}$
, $S^{1}$ . $S^{1}$
, , ,
. , .
, $P\varphi_{t}$ $S^{1}$ , ,
, .
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. $\mathcal{M}(PX)$ $PX$ . $\lambda$ : $Marrow \mathcal{M}(PX)$
, $PX$ $h:PXarrow \mathrm{R}$
, $\int_{PX}hd\lambda(z)$ .
, P $PX$ 1 , $\nu$ . $P\varphi_{t}$ $PX$
, . , $p_{*}\iota\ovalbox{\tt\small REJECT}$ $\mu$ ,
$M$ , $\varphi_{t}$ . $l\ovalbox{\tt\small REJECT}$ $\mu$
([1]) , $\lambda$ : $Marrow \mathcal{M}(PX)$
(Zimmer
$[8],[9],[10])$ .
(1) $M$ $z$ , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\lambda(z)$ $p^{-1}(z)$ .
(2) $M$ $F$ , $\nu(F)=\int_{M}d\mu\int_{F}d\lambda(z)$ .
, , $\lambda$ P
. , $t$ , $(P\varphi_{t})*\lambda(z)=$
$\lambda(\varphi_{t}(z))$ . , $t$
, , .
1 $\lambda$ : $Marrow \mathcal{M}(PX)$ .
(1) $M$ $z$ , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\lambda(z)$ $p^{-1}(z)$ .
(2) $M$ $F$ , $\iota\ovalbox{\tt\small REJECT}(F)=\int_{M}d\mu\int_{F}d\lambda(z)$ .
(3) $M$ $E$ , , , 1
, $E$ $z$ $t$ , $(P\varphi_{t})*\lambda(z)=\lambda(\varphi t(z))$
.
$\lambda$ : $Marrow \mathcal{M}(PX)$ , .
,
, Birkhoff ) Furstenberg [2]
, .
3 (T. Inaba, H. Nakayama [4]) $M$
$\mu$ , $\lambda$ : $Marrow \mathcal{M}(PX)$
$M$ $E$ 1 .
(1) $E$ $z$ $w$ , $\{t_{n}\}_{n1,2}=,\cdots$ , 3
$\lim_{narrow\infty}t_{n}=\infty,.\lim_{\sim}\varphi_{t_{n}}narrow\infty(Z)=w,$ $\lim_{narrow\infty}.\lambda(\varphi_{t_{n}}(Z))=$. $\lambda(w)$
.
(2) $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\lambda(z)$ 3 .
(a) $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\lambda(z)$ $E$ 1 .
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Figure 3: $||A||= \sup_{v\in \mathrm{R}^{2},||||}v=1||A(v)||$
(b) $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\lambda(z)$ $E$ 2 .
(c) $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\lambda(z)$ $E$ $p^{-1}(z)$ .
, $PX$ $\nu$ , $\int d\mu\int d\lambda(Z)$ .
3 (2) .
, $PSL(2, \mathrm{R})=SL(2, \mathrm{R})/\{E, -E\}$ $A$ ,
$||A||= \sup_{v\in \mathrm{R}}2,||v||=1||A(v)||$
. – $A$ $C$ . , $||A||$
– (Figure 3). , 1 $p^{-1}(z)$
$t$ . N $N\varphi_{t}|_{p^{-\text{ }}(z}$ )
, , , $SL(2, \mathrm{R})$ .
, $P\varphi_{t}|_{p^{-1}(z)}$ $N\varphi_{t}|_{p^{-1}(z)}$ , $PSL(2, \mathrm{R})$
. , $||*||$ . , $PX$ $PSO(2)$
, $||P\varphi_{t}|_{p^{-1}(z)}||$ ,
.
3(1) , $E$ 2 $z$ $w$ , $\{t_{n}\}_{n1,2}=,\cdots$
, 3 $\lim_{narrow\infty}t_{n}=\infty,$ $\mathrm{l}\mathrm{i}\mathrm{m}narrow\infty\varphi_{t}n(Z)=w,$ $\mathrm{l}\mathrm{i}\mathrm{m}narrow\infty\lambda(\varphi_{t_{n}}(z))=$





, (2) . , $||P\varphi_{t_{n}}|p^{-}(1z)||$
– . , $P\varphi_{t_{n}}|_{p^{-1}(z)}$
, 1
(Figure 4). $\lambda$
, $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}$ . $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\lambda(w)$ 1 2
(2 ).
, (1) , {t , $P\varphi_{t_{n}}|_{p(z\rangle}-1$
. , $\lambda(z)$ $PSL(2, \mathrm{R})$ ,
$\lambda(w)$ . , $\lambda(z)$ $\lambda(w)$ $PSL(2, \mathrm{R})$




. , $p:PXarrow M$ $(PX=M\cross \mathrm{R})$ .
, $\nu$ , $PX$ P , $\lambda$ : $Marrow \mathcal{M}(PX)$
. , M $\cross$ R M(M $\cross$ R)
. , $\mathcal{M}(M\cross \mathrm{R})$
( 1 ). , $M\mathrm{x}\mathrm{R}$
$\tilde{v}$ $v$ . , $\lambda$ : $Marrow \mathcal{M}(PX)$
$\tilde{\lambda}$ : $Marrow \mathcal{M}(M\cross \mathrm{R})$ . , $\tau_{(z.’ t)}$ : $Rarrow \mathrm{R}$
$(z\in M, t\in \mathrm{R})$ , $\tau_{(z,t)()=_{P2}}x\overline{P\varphi_{t}}(z, x)$ . , $\lambda$
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$z$ $\varphi_{t}(zl$





$\tilde{\lambda}(z)(\{(z, x)\in M\mathrm{x}\mathrm{R};a\leqq x<b\})$ (if $a<b$)
$-\tilde{\lambda}(z)(\{(Z, x)\in M\cross \mathrm{R};b\leqq x<a\})$ (if $a>b$)




$|_{\mathcal{T}_{(z,n)}}( \mathrm{o})-\sum_{i=1}\triangle(\varphi i(_{Z}))|\leqq 1$
.
, $y$ $\tilde{\lambda}(z)(\{(\mathcal{Z}, x)\in M\cross R;y\leqq$
$x<y+1\})$ 1 , $| \tau_{(z,n)}(0)-\int_{0}^{\tau_{()}}z,n(0)d\tilde{\lambda}(\varphi n(Z))|\leqq 1$
, Figure 5 , $\int_{0}^{\tau_{(n)}}z,(0)d\tilde{\lambda}(\varphi n(z))=\sum^{n}i=1\Delta(\varphi i(Z))$
.
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, $\rho(z)$ $\lim_{narrow\infty}\frac{1}{2n}\mathcal{T}(z,n)(0)$ – ,
$R_{\mu}( \varphi_{t})=\lim_{narrow\infty}\frac{1}{2n}\sum\triangle(\varphi i(z)i=n1)d\mu=\frac{1}{2}\int_{M}\triangle(z)d\mu$
, , .
4(T. Inaba, N. Nakayama [4])
$\Omega_{+}=\{(z, X)\in M\cross \mathrm{R};0\leqq x<\mathcal{T}_{(}-\text{ }(z),1)(\varphi \mathrm{o}), \tau(\varphi-\text{ }(z),1)(\mathrm{o})>0\}$ ,




, $R_{\mu}(\varphi_{t})$ ( $C^{1}$
) . , Ruelle
.
7
, $T^{2}$ , 4 . ,
$f$ : $T^{2}arrow T^{2}$ , isotope . $f$
$\mu$ , Ruelle $R_{\mu}(f)$ .
, .
5(S. Matsumoto, H. Nakayama) isotope $T^{2}$
,
. $\mu$ , Ruelle
.
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